Estrogen-sensitive neurons with preoptic projection in the lower brain stem of the female rat.
Fifty-one neurons in the ventrolateral part of the medulla oblongata were antidromically activated by electrical stimulation of the suprachiasmatic part of the preoptic area in urethane-anestetized, ovariectomized and estrogen-primed female rats. Two types of antidromic responses were distinguished on the basis of their spike configurations and antidromic spike latencies. One type ("fast spikes") was characterized by a fast and smooth rising phase and a shorter duration of the initial positive deflection. The other type ("slow spikes") had a notch in the rising phase and took a longer time to complete the initial deflection. Mean antidromic spike latency for the fast spikes was 9.8 msec while the value for the slow spikes was 30.2 msec. Ionophoretic injection of estradiol was accomplished on 37 of the 51 antidromically identified cells, of which 21 showed slow responses and 16 responded with fast spikes. In cells with slow spikes, estradiol facilitated (n = 9) or suppressed (n = 3) their generation of action potentials. None of cells with fast responses changed their activity in response to estradiol. It is evident from the present experiment that neurons in the ventrolateral part of the medulla oblongata send their axons directly to the suprachiasmatic part of the preoptic area which plays an important role in the control of the ovulatory surge of LH and that some of these neurons themselves are the sensitive sites of estradiol.